Thy-1 is a cell surface protein important in immunologic and neurologic processes, including T cell activation and proliferation, and neuronal outgrowth. In murine thymocytes, Thy-1 is downregulated in response to norepinephrine (NE) through posttranscriptional destabilization of its mRNA mediated by bAR/AC/cAMP/PKA signaling. In this study we investigated factors involved in NE/cAMP-mediated Thy-1 mRNA destabilization in S49 thymoma cells, and identified a region containing two copies of the AUUUA regulatory element (ARE), a motif commonly associated with mRNA decay, in the Thy-1 mRNA 3 0 UTR. Insertion of the Thy-1 ARE region into a reporter gene, resulted in cAMP induced destabilization of the reporter gene mRNA. RNA-protein binding studies revealed multiple Thy-1 ARE binding proteins, including AUF1, HuR, and TIAR. RNA silencing of HuR enhanced cAMP-mediated downregulation of Thy-1 mRNA, in contrast, silencing AUF1 had no effect. Immunoblotting revealed multiple proteins phosphorylated by PKA as a result of NE or cAMP signaling. These results reveal that the machinery of NE/cAMP modulation of Thy-1 mRNA decay involves a cAMP responsive ARE in its 3 0 UTR and multiple site specific ARE binding proteins. These findings add to our knowledge of Thy-1 mRNA regulation and provide insight into the regulation of ARE containing mRNAs, which impacts stress-related immunosuppression.
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Introduction
The effect of psychogenic stress on the regulation of the immune system has become an area of increasing research (Chambers et al., 1993; Nance and Sanders, 2007; Kin and Sanders, 2006; Kohm and Sanders, 2001; Ader et al., 1995; Chambers and Schauenstein, 2000) . The perception of stress can lead to the release of catecholamines (CA) and other neuromodulators by the hypothalamic-pituitary-adrenal axis and the sympathetic nervous system, which can act directly on immune cells to affect their development and function. The CA, norepinephrine (NE), binds to bARs on immune cells, and results in altered regulation of cytokines, e.g. TNF-a, IL-2, IFN-c, and IL-4, as well as cytokine receptors, e.g. TNFR and IL-2R, and other cell surface proteins, such as Thy-1 (Ignatowski et al., 1996; Meltzer et al., 2004; Sekut et al., 1995; Feldman et al., 1987; Guirao et al., 1997; Frohman et al., 1988; Wajeman-Chao et al., 1998) . We have shown that NE binding to bARs in T lymphocytes inhibits lymphocyte activation and downregulates expression of Thy-1 protein (Wajeman-Chao et al., 1998; Cook-Mills et al., 1992 , 1995a .
Thy-1 protein (CD-90), initially recognized as a biomarker for T lymphocytes and abundantly present in brain tissue in mice, is a glycophosphatidylinositol (GPI)-anchored cell surface protein, and its catalog of expression now includes thymocytes, neurons, fibroblasts, keratinocytes, endothelial cells, hematopoietic, mesenchymal stem cells, and some cancer cells (Xue et al., 1990; Sanders et al., 2008; Haeryfar and Hoskin, 2004; Rege and Hagood, 2006a; Barker and Hagood, 2009; Chambers, 1985) . Although a specific Thy-1 ligand has not been characterized, the use of anti-Thy-1 antibodies, both stimulatory and inhibitory, and Thy-1 null mice, have confirmed its importance in a wide range of cellular events, including apoptosis, adhesion, differentiation, and wound healing 
